Introduction
Femoral neck fractures often occur in elderly osteoporotic patients due to low-energy trauma, and rarely in younger people due to high-energy trauma. Although simultaneous bilateral fractures are relatively uncommon, they have been reported in connection with metabolic diseases (renal osteodystrophy, osteoporosis), after electroconvulsive therapy, and due to stress fractures [1] [2] [3] [4] [5] [6] [7] [8] [9] . Bilateral femoral neck fracture is extremely rare subsequent to an epileptic attack. However, the muscle contraction that occurs during electroconvulsive therapy and grand mal epileptic seizures can cause fractures. In this case report, bilateral femoral neck fractures that developed during convulsions in a patient with epilepsy with sequelae of meningitis are presented. * Corresponding author. Tel.: +90 212 444 85; 44 fax: +90 212 531 75 55.
E-mail address: olcayguler77@gmail.com (O. Guler).
Presentation of case
A 24-year-old male was admitted to the emergency orthopedic clinic due to severe pain in both hips and an inability to walk. His complaints had started after a grand mal epileptic attack experienced 10 days earlier. No trauma was established in his history. In the physical examination, it was established that both hips were in an external rotation posture and that movement was painful. Bilateral displaced femoral neck fractures (Garden type 4) were seen ( Fig. 1 ) in both hip lateral radiographs (pelvis anteroposterior view).
The patient had suffered from meningitis at the age of 6 months, the sequelae of which had resulted in mental retardation, and epileptic attacks. The patient had been taking hidantin (phenytoin sodium) 100 mg twice per day for 8 years.
The patient was operated on urgently. A closed reduction and three 6.5 mm-diameter stainless steel cannulated screws, and internal fixation was applied to both hips (Fig. 2) . His hip joint capsule was not perforated for decompression.
Osteopenia was found in the measurements of bone mineral density made in the lumbar region (T score −1.9). In-bed mobilization was started on post-operative day 1. Partial loading was not allowed because the patient was mentally retarded. At post-operative week 12, solid joining was achieved and active walking with complete loading was started. There was no evidence of avascular necrosis in the bone scintigraphy.
His Harris hip score was 85 points/right and 87 points/left, in a clinical assessment at post-operative month 15. No evidence of arthritis was found on direct X-rays (Fig. 3) .
Discussion
Femoral neck fractures in young patients occur typically as a result of high-energy trauma. In the vast majority of cases, fractures are one-sided. Bilateral femoral neck fractures can occur in the presence of predisposing cause(s) other than very-high-energy trauma. Osteoporosis, renal osteodystrophy, hypocalcemic convulsions, primary or metastatic tumors, electroconvulsive therapy, epileptic attack, and hormonal disorders often cause fractures in these patients, even with low-energy trauma [1] [2] [3] [4] [5] [6] . In our case, bilateral femoral neck fractures occurred following a grand mal epilepsy attack.
The use of antiepileptic drugs can also pave the way to the development of pathological fractures by reducing bone mineral density. Chronic use of antiepileptic drugs can decrease serum vitamin D and calcium levels, increase serum parathyroid hormone levels, and increase bone turnover. As a result, bone mineral density can decrease to critical levels, which is associated with a risk of pathological fracture [10] . In our case, long-term use of an antiepileptic drug may have caused the decrease in bone mineral density.
Femoral neck fractures in young patients are treated by early or emergency internal fixation, followed by closed or open reduction. Avascular necrosis is a common complication due to the vascular anatomy of the proximal femur. Although it can develop in any femoral neck fracture, avascular necrosis is particularly frequent (12-40%) in displaced (Garden type 3-4) fractures [11] [12] [13] [14] . The risk of avascular necrosis increases if an internal fixation is made in a late manner [15, 16] . In our case, surgery was performed on the 10th day due to late presentation. The patient was treated appropriately, although there was some delay in rehabilitation due to adaptation issues caused by the patient's mental retardation and the delay in surgery.
Bone scintigraphy and magnetic resonance are effective methods for the early diagnosis of avascular necrosis of the hip. Although magnetic resonance imaging is easier technically, it is a limited imaging method in the presence of metallic implants. Bone scintigraphy is less influenced by metallic implants [17, 18] .
Conclusion
Bilateral femoral neck fractures can occur following a grand mal epilepsy attack in young patients. For treatment, stainless steel implants can be used. The viability of the femoral head should be evaluated by scintigraphy. Bone mineral density should be monitored in patients who use anti-epileptic drugs, and internal fixation is preferred in the treatment of femoral neck fractures.
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Key learning points
• Bilateral femoral neck fractures can occur following a grand mal epilepsy attack in young patients.
• The use of antiepileptic drugs can also increase the probability of pathological fractures by reducing bone mineral density.
• The viability of the femoral head should be evaluated by scintigraphy. Bone mineral density should be monitored in patients who use anti-epileptic drugs, and internal fixation is preferred in the treatment of femoral neck fractures.
